Long-term modulation of the intrinsic cardiac nervous system by spinal cord neurons in normal and ischaemic hearts.
Electrical excitation of the dorsal aspect of the rostral thoracic spinal cord imparts long-term therapeutic benefits to patients with angina pectoris. Such spinal cord stimulation also induces short-term suppressor effects on the intrinsic cardiac nervous system. The purpose of this study was to determine whether spinal cord stimulation (SCS) induces long-term effects on the intrinsic nervous system, particularly in the presence of myocardial ischaemia. The activity generated by right atrial neurons was recorded in 10 anesthetized dogs during basal states, during prolonged (15 min) occlusion of the left anterior descending coronary artery, and during the subsequent reperfusion phase. Neuronal activity and cardiovascular indices were also monitored when the dorsal T1-T4 segments of the spinal cord were stimulated electrically (50 Hz; 0.2 ms) at an intensity 90% of motor threshold (mean 0.32 mA) for 17 min. SCS was performed before, during and after 15-min periods of regional ventricular ischaemia. Occlusion of a major coronary artery, one that did not perfuse investigated neurons, resulted in their excitation. Ischaemia-induced neuronal excitatory effects were suppressed (-76% from baseline) by SCS. SCS suppression of intrinsic cardiac neuronal activity persisted during the subsequent reperfusion period; after terminating 17 min of SCS, at least 20 min elapsed before intrinsic cardiac neuronal activity returned to baseline values. It is concluded that populations of intrinsic cardiac neurons are activated by inputs arising from the ischaemic myocardium. Ischaemia-induced activation of these neurons is nullified by SCS. The neuronal suppressor effects that SCS induces persist not only during reperfusion, but also for an extended period of time thereafter. These long-term effects may account, in part, for the fact that SCS imparts clinical benefit to patients with angina of cardiac origin not only during its application, but also for a time thereafter.